Figure 1 




Figure 2 




Figure 3 



4: 



rapAT13 
rapATS 
L rapAT3 
- rap ATX 
rapATIO 
rapATI 
rapAT7 



eryAT2 
eryAT6 



- eryAT3 

- eryAT5 



V Methylmalonyl CoA- 
/ Incorporating Domain 



rapAT11 
rapAT12 
rapAT2 
L- rapAT5 



r- rapAT8 
L rapAT9 



Malonyl CoA-Incorporating 
Domains 



- rapATt4 

- venAT 



Figure 4a 




f 



Figure 4b 



eryAH 

Methyimalonvl AT 

EryAT4 



t 



Ethyl AT 




6-desmethyl-6-ethylerythromycin A 



Figure 5 




Chromosome 



Crossover at B 

Resolution/Excision 



▼ 



Figure 6 




Figure 7 



GGGCCGCTGGCGGTG ATGTTCACCGGACAGGGCTCCCAACGCCCCGGC ATGGGACGAC AG 6 0 

GPLAVMFTGQGSQRPGMGRQ 20 

TTG7ACGAGCAC7TCCCCGTCTTCGCCCAGGCACTGGACGAGGTCTTCGCACTCGCCACC 120 

L ~£ EH r PVFAQAI.DEVFALAT 40 

CCCGGACT ACGCGAGGTGATGTTCGACCCCGACC AGGCCGAAACACTCCAACGCACCGAC 180 

PGLR5VMFDPDQAETLQRTD 60 

C ACGCCC AGATCGCCCTGTTCGCCTTCGAAACCGCCCTCT ACCG ACTCTGGGAATCCTGG 2 40 

HAQIALFAFE-TALYRLWESW 80 

GGCCTGCGACCCGACATGGTCTGCGGACACTCGGTCGGAGAAATCACCGCAGCCCACGTC 300 

GLRPDMVCGHSVGEITAAHV 100 

TCCGGCACCCTCACCCTCCCCGACGCCGTCCACCTCGTCACCACACGCGGCACCCTCATG 3 60 

SGTLTLPDAVHLVTTRGTLM 120 

CAAAACCTGCCCCCCGGCGGCGCCATGCTCGCCGTCGCC ACCGACCCCCACACCCTCCAA 4 20 

Q N I. P ? GGAMLAVATDP HTLQ 140 

CCCCACCTCGACAACCACCACGACACCATCTCCATCGCCGCCATCAACGGCCCCCACGCC 4 9 0 

? H " D N H H D T I S IAAINGPHA ISO 

ACCGTCCTCTCCGGCGACC3CACC ACCCTCCACCACATCGCCACCCAACTCAACACCAAA 5 40 

TVLSGDRTTLKHIATQLNTK 18 0 

ACC AAC7GGCTCAACGTCAGCCACGCCTTCCACTCCCCCCTCATGC AACCCATCCTCCAA 50 0 

TSWLN'VSHAFHSPLMQPILQ 20 0 

CCCTTCACCACCACCCTCAACACCCTCACCCACCACCCCCCACACACACCCCTCATCAGC S60 

PFTTTLNTLTHHPPHTPLIS 22 0 

ATGCTC ACCGCC AC ACCC ACCCACCCCGAC ACCACCCACTGGACCC AGCAC ATCACCGCA 720 

MliTATPTHPDTTHWTQHITA 240 

CCCGTCCGCTAC ACCGAC ACCCTCCACCACCTCC ACCACC ACGGC ATCACCACCT ACCTC 7 30 

PVRYTD TLHHLHHHGITTYL 2 60 

GAAATCGGCCCCGACACCACCCTCACCGCCCTCGCCCGCACCACCCTCCCCACCACCACC 3 4 0 

e:g?3ttltalarttl?ttt 290 

C ACCTCATCCCC ACCACCCGCCGCAACCAC AACGAAGTCCGCAGCACGAACGAGGCGTTG 90 0 

HLIPTTRRNHNSVRSTNEAL 300 

GGCAGC-GTG7TCAGCGTGGGCCACTCGGTC-C-ACTGGCGGGCCCTCACTCCGACCGGGAGG 9 6 0 

GRVF SVGHSVDWRALTPTGR 320 

CGTACC7CCCTGCCGACGTACCCCT 93 5 

RT5LPTY? 323 



Figure 8 



PCR olieos: 

A vrll 
I 1 

N-terminal Oligo: 5' EcoRI Tag-C CT AGG CTGGCGGTG ATGTTC A-3 ' 
GGGCC 

I Engineered Avrll I I Homologous region j 



C-terminal Oligo: 5' BamKl Tag-ATGCATACGTCGGCAGGGAGGTAC-3' 

a gg 

I Engineered Nsil || Homologous region | 



PCR cloning: 

Ligase-PKS cluster 



LigAT2 domain 



PCR ligAT2 domain with engineered oligos 



I ► 935 bp 

5--£coRI-.VwlI. 



LigAT2 domain 



Cloned into pUCIS EcoRUBamRI sites 
and sequence fidelity confirmed 




(Cloned LigAT2 domain with 
introduced A vrIIAYv/1 sites) 



Figure 9 



EryAI - 

5' flanking region with 
engineered AvrU. site at 3' end 



/ PPT? \ 3" flz 
/ PCR \ engi 



flanking region with 
engineered Nsil site at 5" end 



2781 3825 

5'-£<;oRI t ~ 1 kb LiwII-flamHI-3' 

5" flanking region 



4866 5912 

y-flomHi-.vrii I ~ lkb l/fihdni-3- 

3" flanking region 



Cloned in pL"C19 EcoRV Bamlil \ 
and sequence fidelity confirmed 



' Cloned in pUC19 BamHVHindlll 
and sequence Fidelity confirmed 



Connect two flanking region 
fragments together at BamVO. site 



EcoRl\ Ll .il-Bamm -.Vi.lL 

_ 5' flanking region 3' flanking regioi 



4866 5912 

1 kb lffindlll 




Move flanks into pCS5 (EcoRUHindlll sites) 



5912 
1 kb iHMlll 



pCS5/ATl-flank 



Figure 10 
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Construction of eryAT2 flanking regions in pCS5 



EryAl - 

5" flanking region with 
engineered Avrll site at 3' 



3' flanking region with 
engineered Nsil site at 5' end 



16686 17853 

S'-Hindlli 1167 b P lAvrII-PstI-3' 

5' flanking region 



S'-Pstl-Nsil I 1091 b P lEcoRI-3' 
3' flanking region 



Cloned in pUCIS Hindlll/PstI 
and sequence fidelity confirmed 



Cloned in P UC18 Pstl/EcoRI 
and sequence fidelity confirmed 



Connect two flanking region 
fragments together in PstI site 



166S6 17353 18864 19955 

HindHll 1 167 fa P I ANrll-PstI-N.il I 1091 b ° LEcoRI 

flanking region y tlanking region. 




Moving flankings into pCS5 (EcoRI/Hindlll sites) 



16686 17853 18864 19955 

HindlTf 1 1167 bp 1 A \r(l-PstI-\'sil I 1091 bp l E""PI 
' flanking region 3- flanking region. 



pCS5/AT2-flankings 



Figure 14 



Scheme for Construction of pEryAT2/LigAT2 Integration Plasmid 




Isolate AvrUJNsil LigAT2 fragment and clone it into 
AvrU/NsiT sites of the pCS5/AT2-f!ank 



7090 8255 9282 10363 




AvrU Nsil 
7090 8255 9282 10368 
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Figure 18 



CCT AGGACGGCAGTCCTGCTCACCGGGCAGGGTTCCCAGCGTCAGGGCATGGGGCGCGAA 6 0 

PRTAVLLTGQGSQRQGMGRE 20 

CTGTACGACCGGTCACCGGTGTTCGCCGCCTCGTTCGACGCGATCTGCGCTCAACTCGAC 120 
LYDRSPVFAASFDAICAQLD 40 

GGGCAACTGCCTCGTCCCCTCAAGGACGTTCTCTTCGCCCCCGAGGGGTCGGAGGACGCC 18 0 
GQLPRPLKDVLFAPEGSEDA 60 

GCGCTCATCGACCGT ACGGTGTTCACACAGGCGGCTCTGTTCGCCGTGGAGACCTCCCTG 240 
ALIDRTVFTQAALFAVETSL 80 

TTCCGGCTGTTCGAGGCCCACGGCCTCGTCCCCGACTACCTCATCGGCCACTCCATCGGC 300 
FRLFEAHGLVPDYLIGHSIG 100 

GAAGTGACCGCGGCCCACCTGGCCGGGGTCCTCGATCTGGCGGACGCGTGCGTCCTGGTC 3 60 
S VTAAHLAGVLD LADACVLV 120 

GCCCACCGCGGCCGCCTGATGCAGTCGGCCCGGGCCGGCGGCGCGATGGCCGCGGTCCAG 420 
AH RGRLMQSARAGGAMAAVQ 140 

GCG AC-CG AGG ACGAGGT ACGCG AGGCCCTCGCGACCTTCGACGATGCGGTTGCCGTGGCC 43 0 
ASSDEVREALATFDDAVAVA 150 

GGAGTC AAC3GCCCG AACGCC ACCGTCGTCTCCGGCGACGAGGACGCGGTCGAGCGGCTG 5 40 
GVN'G? NATVVSGDEDAVERL 133 

GT CGCGCGCTGGCGCG AGC AGGGC AGGCGGACG AAGCGGCTGCCGGTC AGCC ACGCCTTC 600 
VARWREQGRRTKRLPVSHA? 200 

CACTCGCCGCACATGGACGGGATCGTCGACGAGTTCGTCACCGCCGTCTCCGGGCTCACC 6 60 
H S PHMDG_IVDEFVTAVSGLT 220 

TTCCGCTCGJCCGACGATCCCGGTCGTCTCCAACGTCACCGGGACCCTCGCCACCGTCGAC 720 
FRSPTIPVVSNVTGTLATVD 240 

CAGCTGACCTCGCCCGCGT ACTGGGCACGCCACATCCGCGAGGCCGTGCGCTTCGCCGAC 7 80 
Q L T S ? AYWARH I RSAVRFAD 2 60 

GGGGTGCGGTACCTGGAGGGCGAGGGCGTCACCGAATGGCTGGAGCTCGGGCCCGACGGC 8 40 
G VRY L EGEGVTEWLE l'g?DG 290 

GTTCTCGTCGCCCTGGTCGAGGACTGCCTGGCGAAGGAGGCGGGATCGCTCGCGTCCGCC 900 
V L V A LVEDCLAKEAGS LASA 30 0 

CTGCGC AAGGGGGCG AGCG AGCCCCACACCGTGGGCGCGGCC ATGGCCCGCGCGGTGCTG 9 60 
LRKGASEPHTVGAAMARAVL 320 

CGCGGATCCGGCCCCGACTGGGCGGCGGTGT7CCCCGGCGCACGGCGGGTCGACCTTCCG 1020 
RGSGPDWAAVFPGARRVDLP 3 40 



ACGTATGCAT L0 30 
T Y A 343 



Figure 19 



Avrll 
I 1 

N-termina! Oligo: 5* EcoRITag-CCTAGGACGGCAGTCCTGCTCACC-3" 
GGCC 



| Engineered AvrU | j Homologous region | 



Nsil 
( i 

C-terminal Oligo: 5' BamHl Tag-ATGCATACGTCGGAAGGTCGACCCG-3' 
£ £ 



Engineered Nsil \ \ Homologous region 



FCR cloning; 

Ven-PKS cluster 



venAT domain 



1- 

y-EcoRI Tag-Avrll . 



PCR venAT domain with engineered oligos 

T 

1030 bp - 



venAT domain 



^NsZ-BamHl Tag-3' 



WindllEcqRl'Avrll 




Cloned into pUCl8 Hindi site 
and sequence fidelity confirmed 



.Nstl-BamHl [Hindi] 



(Cloned venAT domain with 
introduced A vrll/Nstl tag) 



Figure 20 
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Figure 23 



PCR oligos: 

AvrU . 
I 1 

N-terminal Oligo: 5' EcoRI Tag-CCTAGGGTTGCCTTCCTGTTCGAC-3' 
GGC Q 

| Engineered Avrll || Homologous region j 

toil 
I 1 

C-terminal Oiigo: 5' HindUI Tag-ATGCATAGACCGGCAGATCCACCG-3" 
C Q 



Engineered Nsil j { Homologous region j 



PCR cloning: 

Rapamycin cluster 



RapAT14 domain 



PCR Rap AT 14 domain with engineered oligos 



1023 bp - 



RapATM domain 




Cloned into pUC19 Hindi site 
and sequence fidelity confirmed 



Hindm 



■EcoKL 



Figure 24 
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,WH .Vwt 
16636 rS53 1S864 19955 
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ATZ/rapATI 4 1.- 
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Figure 34 



GCCGACCGTGTCGTGTTCGTGTTCCCCGGCCAGGGCTCGCAGTGGGCCGGAATGGCCGAG 6 0 
ADR'/VFVFPGQGSQWAGMAE 20 

GGGCTGCTGGAGCGGTCCGGCGCGTTCCGGAGTGCGGCCGACTCGTGCGACGCCGCGCTG 12 0 
GLLERSGAFRSAADSCDAAL 40 

CGGCCGTACCTCGGCTGGTCGGTGCTGAGCGTGCTGCGCGGGGAACCGGACGCGCCCTCG 180 
RPYLGWSVLSVLRGEPDAPS 60 

CTCGACCGGGTCGACGTCGTGCAGCCGGTGCTGTTCACGATGATGGTCTCGCTCGCGGCG 2 40 
LDRVDVVQPVLFTMMVSLAA 80 

GTCTGGCGTGCGCTGGGGGTGGAACCGGCGGCGGTCGTCGGGCACTCGCAGGGTGAGATC 3 00 
VWRALGVEPAAVVGHSQGEI 100 

GCCGCTGCCCATGTCGCCGGTGCGCTGTCGCTGGACGACTCGGCCCGGATCGTCGCCCTG 3 60 
AAAHVAGALSLDD SARIVAL 120 

CGCAGTCC-GGCGTGGCTCGGACTGGCGGGCAAGGGCGGCATGGTGGCGGTGCCGATGCCG 4 2 0 
R 3 R A W L G L A G K G G M V A V ? M ? 140 

GCGGAGGAGCTGCGGCCGCGGSTGGTGACGTGGGGGGACCGTCTGGCCGTCGCCGCCGTC 4 80 
A S E L R ? R L V T W G D R L A V A. A V 150 

AACAC-CCCCGGCTCCTGCGCCGTCGCAGGCGACCCGGAGGCGCTGGCCGAACTGGTGGCG 5 40 
N 3 ? G 3 C A V A G D ? 2 A L A Z 1 V A 13 2 

C7GC73ACCGG7GAGGC-GGTGCACGCCCGGCCC-ATCC CCGGCGTCGAC ACGGCGGGCCAC 5 C 0 
L 1 7 G E G V H A R ? I ? G V 3 7 A G H 2Z2 

TCGC7GCAGG77-C-AZGC37TGCGGGC7CA7C7GCTGGAGG7GC7GGCCCCGG7CGCCCCC 5 53 
S ? Q V 0 A L R A H L L S V L A ? V A ? 22 3 

CGACCGGCCGACA7CCCGTTCTACTCGACGGTGACCGGCGGGCTGCTGGACGGCACCGAG 720 
R?ADI??YSTVTGGLLDGTE 240 

CTGGACGCGACGTACTGGTACCGCAACATGCGCGAGCCCGTCGAGTTCGAGCGGGCCACA 7 80 
LDATVWYRNMREPVEFERAT 2 50 

CGGGCGC7GATCGCCGACGGGC ACGACGTCTTCCTGG AGACGAGCCCGCATCCC ATGCTG 8 40 
R A L IADGHDVFLETSPH PML 230 

GCCGTGGCGCTGGAGCAGACGG7CACCGACGCCGGCACCGACGCGGCGGTGC7CGGGACC S 0 0 
A V A L E Q T V T D A G T D A A V L G T 3 00 

CTGCGCCGCCGCCACGGCGGTCCTCGCGCGCTGGCCC7GGCCGTC7GCCGCGCCTTCGCG 9 50 
L R R R H G G ? R A L A L A V C R A F A 320 



CACGGCG7GGAGG7GGACCCCGAGGCGGTCTTCGGTCCGGGCGCACGGCCCGTGGAGTTG 



1020 



Figure 35 
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Protein Sequence S A P R K P 
Original Sequence TCCGCGCCGCGCAAGCCG 

Altered Sequence TCCGCGCCTAGG AAGCCG 



I I 

Avrll site 



: PCR Oliaos for 5'-flank Avril site 



I ► 5' -flank sequence 

NrTerminal oligo 5'-GAGAGAGGAACCAACGCGCACGTGATCGTCGAAGAGGCACCAGC 

o ^ i 1 



I ► 5'-flank sequence 

c-terminai oligo 5'-GAGAGAGGATCCGACCTAGGCGCGGAGGTCACCGGCGCGACGGCG 

■ i 1 1 1 1 

: ^ ' " " " " " ~" BamHI site Avrll site 



PCR oligos for NidATS fragment 

I ► Beginning of NidAT5 

N-Terminal oligo 5'-GAGAGA CCTAGG AAGCCGGTGTTCGTGTTCCCCGGCCAGGGCT 

(S'if jD AJ-y <L>; Avrll site 

I ► 3' end of NidAT5 

C-terminai oligo 5'-GAGAGAGGATCCGAGGCCGGCCGTGCGCCCGGACCGAAGACCGCCTC 
I I I I 

(SS^>"? ^- d/) BamHI site Fsel site 



Figure 37 




Figure 38 




1 2 3 4 5 6 7 
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A) SCM only 

B) SCM + 50mM butyric acid 

A B 



Figure 40 




Figure 41 



CGCGCGCCTGCCTTCGTCTTTCCCGGGCAGGGCGCCCAGTGGGCCGGACTGGGAGCGCGG 6 0 
RAPAFVFPGQGAQWAGLGAR 20 

CTCCTCGCGGACTCCCCCGTCTTCCGCGCCAGGGCCGAGGCATGCGCGCGGGCGCTGGAG 120 
LLADS PVFRARAEACARALE 40 

CCTC ACCTCGACTGGTCGGTCCTCGACGTGCTGGCCGGCGCCCCGGGCACCCCTCCCATC 180 
PHLDWSVLDVLAGAPGTPPI 60 

GACCGGGCCGACGTGGTGCAGCCGGTGCTGTTCACC ACGATGGTCTCGCTGGCCGCCCTC 240 
DRADVVQPVLFTTMVSLAAL 80 

TGGGAGGCCCACGGGGTGCGGCCGGCCGCGGTCGTGGGCCACTCCCAGGGCGAGGTGGCC 300 
W EAHGVRPAAVVGH SQG EVA 100 

GCGGCCTGCGTGGCCGGTGCCCTGTCGCTGGACGACGCTGCCCTGGTGATCGCCGGACGC 3 60 
AACVAGALSLDDAALVIAGR 120 

AGCAGGCTGTGGGGGCGGCTGGCCGGGAACGGCGGGATGCTCGCGGTGATGGCTCCGGCC 420 
SRLWGRLAGNGGMLAVMAPA 140 

GAGCGG ATCCGTGAGCTGCTCGAACCATGGCGGCAGCGGATTTCGGTGGCGGCGGTCAAT 480 
ERIRELLEPWRQRISVAAVN 160 

GGCCCCGCCCCGGTCACCGTCTCCGGTGACGCGCTCGCGCTGGAGGAGTTCGGCGCGCGG 540 
GPA3VTVSGDALALEEFGAR 180 

CTCTCCGCCGAGGGGGTGCTGCGCTGGCCGCTGCCGGGCGTCGACTTCGCCGGCCACTCG 600 
LSAEGVLRWPLPGVDFAGHS 200 

CCGC 1 GG' T, GG-GG--G" rr CCGCGCTGAGCTCCTGGACCTGCTCTCCGGCGTACGGCCGGCT 660 
PQVEEFRAELLDLLSGVRPA 220 

CCTTCGCGGATACCTTTCTTCTCCACCGTGACGGCGGGTCCTTGCGGCGGCGACC AGCTG 720 
PSRIPFFSTVTAGPCGGDQL 240 

GACGGGGCGTACTGGT ACCGCAACACGCGCGAACCCGTGGAGTTCGACGCCACGGTCCGG 780 
D G A V W Y R M T R E P V E F D A T V R 260 

GCGCTGCTGCGTGCGGGCCATCACACGTTCATCGAGGTCGGTCCGCATCCGCTGCTCAAC 840 
AL LRAGHHTF I 5VGPH P LLK 280 

GCCGCG ^CG ^CGAGATCGCAGCGGACGAGGGGGT AGCGGCC ACGGCCCTGC ATACGCTC 900 
A A I DE IAADEGVAATALHTL 300 

CAGCGGGGCGCTGGCGGCCTTGACCGCGTGCGCAACGCGGTGGGCGCCGCTTTCGCGCAC 960 
QRGAGGLDRVRNAVGAAFAH 320 

GGTGTCCGGGTCGACTGGAACGCCCTGTTCC-AGGGCACCGGTGCGCGCAGGGTGCCGCTT 1020 
GVRVDWNALFEGTGARRVPL 3 40 



CCCTCGTACGCCTTC 10 35 



Figure 42 



PCR oligos: 

Avrll 
I 1 

N-terminal Oligo: 5' EcoKL Tag-CCTAGGGTCGCCTTCGTCTTTCCCGGGCAGG-3' 
GCGC CCT 

, Engineered A vrll , tT . 

| andValcodon [ Homologous region | 

Nsil 
I 1 

C-terminal Oligo: 5' BglQ Tag-ATGCATACGAGGGAAGCGGCACCCTGC-3' 
G G 



Engineered Nsil | Homologous region 



PCR cloning: 

Niddamycin cluster 



NidAT6 domain 



PCR NidAT6 domain with engineered oligos 



S'-EcoRL-Avrll - 



1024 bp ' 



NidAT6 domain 



Cloned into pUC18 EcoRl-BamUl sites 
and sequence fidelity confirmed 



1024 bp •< 1 

-Nsil-Bgm/BamHl 




(Cloned NidAT6 domain with 
introduced A vrll/Nsil sites) 



pUC18/ 



Figure 43 




P EryAT2/NidAT6 



